[Abstract] Potato Virus X (PVX) is the type member of Potexvirus genus, a group of plant viruses with a positive-strand RNA genome (~6.4 kb). PVX is able to establish compatible infections in Nicotiana benthamiana, a commonly used host in plant virology, leading to mild symptoms, such as chlorotic mosaic and mottling. PVX has been widely used as a viral vector for more than two decades Baulcombe et al., 1995; Aguilar et al., 2015) . It provides a feasible means for the systemic expression in plants of heterologous proteins, such as avirulence factors, proteins with pharmacological properties, etc., (Hammond-Kosack et al., 1995; Gleba et al., 2014) , and also as a tool to help decipher the function of genes in plants by virus-induced gene silencing (VIGS) (Lacomme and Chapman, 2008).
2. Collect tissue in aliquots of 300-400 mg. Take one aliquot and keep it into liquid nitrogen, and store the rest at -80 °C. Discard tissue that has been previously defrosted.
3. Grind infected tissue with mortar and pestle refrigerated with liquid nitrogen. Try to obtain a fine powder.
4. Add 5 equivalents in volume of cold sodium phosphate buffer (see Recipes) to the powder while maintaining the mortar on ice (i.e., mixing 300 mg of powdered tissue with 1.5 ml of buffer). The components usually become frozen, so mix them with the pestle until a homogeneous, liquid mixture is obtained.
5. Take the extract mixture with a micropipette and put it into 2 ml tubes. Use cut tips. Keep the mixture on ice to prevent degradation.
6. Centrifuge at 4 °C and 16,000 x g for 5 min.
7. Take the supernatant and discard the pellet. Put the supernatant into a new 2 ml tube. Keep it on ice (for immediately use) or store at -80 °C (for long term use).
8. Select appropriate plants grown on long-day conditions. These plants must be at the stage of 4-6 fully expanded true leaves (see Figure 2 ) in order for the plant to become fully susceptible to virus infection. Dust with carborundum powder the entire adaxial surface of two fully expanded leaves (see Notes) per plant. The amount of carborundum should be enough as to observe it on the leaves. Follow the same procedure with all the selected plants. 6 www.bio-protocol.org/e2063 10. Every selected leaf must be rubbed carefully using latex gloves (see Figure 4) . The leaf can be sustained by one hand while the other one is used for rubbing. Try not to press it, just only run the finger lightly over the surface about three times. Make sure the leaf is completely covered by the viral extract before starting with the next one (see Figure 5 ). 2. Pick up a single colony and grow it overnight until saturation. Use 6 ml of LB medium supplemented with appropriate antibiotics, in 50 ml Falcon tubes, and fix one incubator shaker at 230 rpm (revolutions per minute) and 28 °C.
3. Centrifuge a volume of saturated culture using 13 ml tubes at 1,660 x g for 10 min. Discard the supernatant. This step does not require optical density measurements. 5. Measure optical density at 600 nm wavelength (OD600). It should be around OD600 ~1
6. Different dilution degrees must be tried in order to achieve the correct one for your purpose.
Make dilutions adding more induction buffer. An OD600 ~0.2 is enough to infect N. benthamiana.
7. Incubate the agrobacterium solution at room temperature, in a dark place, for 3 h.
8. Use 1 ml syringes without needle to infiltrate the solution through the abaxial surface of the leaf, while pushing with the index finger from the other side (see Figure 6 ). Infiltrate two fullyexpanded leaves per plant, using 0.5 ml per each half of leaf (see Figure 7) . This procedure makes possible the easy spread of virus infection from lower parts of the plant to the new emerging tissues. These plants must be at the stage of 4-6 fully expanded true leaves (see Figure 2 ), and they should be grown on long-day conditions. 
Data analysis
Young plants infected with PVX can be easily distinguished from non-infected ones from 6 days after infection onwards by the naked eyes, but it could be more difficult when plants are infected at older stages. In addition, it would be interesting to check viral accumulation under different experimental conditions. So, it may be worth monitoring PVX through Western blotting, using antibodies against the PVX coat protein (CP). Briefly:
1. Take 100 mg of infected systemic tissue and put it into 1.5 ml tubes in liquid nitrogen. It is easier to collect four leaf discs using a cork-borer with a 15 mm-diameter. Follow the same procedure with healthy controls.
2. Add 400 μl of protein extraction buffer (see Recipes) and homogenize using blue, polypropylene, pellet pestles. Before proceeding with the next step, de-stain the membrane by cleaning it with water and gentle shaking for five minutes. 
